Twelve cases with direct injury of the oculomotor nerve are presented. The clinical symptoms resemble those of an oculomotor nerve lesion associated with an expanding supratentorial mass lesion with uncal herniation. The clinical signs and mechanism of injury are discussed. The importance of early differentiation of the third nerve injury due to direct trauma from that of an expanding supratentorial mass lesion is emphasized, since conservative treatment of cases due to direct injury is preferable to operation.
T
HERE have been many papers written on third nerve palsy associated with an expanding mass lesion. However, only a few papers have been written on direct injury of the oculomotor nerve following craniocerebral trauma, a clinical state that may simulate that in the first group. ~-~ The purpose of this paper is to emphasize the problem of direct injury to this nerve.
Clinical Material
In a series of 1100 cases of craniocerebral trauma at the University Hospital extending from 1961-1969, there were only 60 patients who presented a unilateral oculomotor paralysis. The 48 cases in which the cause was an expanding mass lesion confirmed by angiography and subsequent operation have been excluded from this study. The remaining 12 cases were due to direct involvement of the third cranial nerve and are the subject of this review.
Age, Sex, Lateralization
Of the 12 cases, seven were male and five female. Nine of the patients were between 10 and 30 years old. The left side was involved in nine patients, the right in three.
Physical Findings
Paralysis of the third nerve was either complete or partial. In all the cases, pupillary fibers were involved, so that at the time of admission the patients had a dilated, nonreacting pupil with either complete or partial extraocular palsies. In early stages, ptosis and extraocular palsies could not be accurately evaluated except when there was a complete third nerve paralysis, in which case the eye was deviated laterally due to normal innervation of the external rectus muscle.
All patients had stable vital signs that were within normal limits with the exception of one patient who had signs of increased intracranial pressure and was operated on immediately. This will be discussed later.
Method of Investigation
Investigations included x-ray films of the skull, cervical spine, and chest, and a carotid angiogram if necessary. Two patients had a fracture of the base of the skull, and one had multiple fractures including the skull and ribs. The cervical spine was normal in all cases. A carotid angiogram was done immediately in one case and showed no intracranial mass lesion or any signs of increased in- Table 1 ). In another case, an angiogram was done 6 days after admission because of progressive deterioration in the level of consciousness without any change in the vital signs (Case 1, Table 1 ). In a third case, an operation was performed immediately because the vital signs were fluctuating, suggesting raised intracranial pressure including a dilated fixed pupa and contralateral hemiparesis; no preced-Direct oculomotor nerve injury ing angiogram was done because of the urgency of the situation. During the operation, a subdural hematoma 2 mm thick was evacuated, and associated contusion and edema of the brain were seen. The follow-up period extended from 6 months to 3 years. Of the 12 patients, one recovered fully from the third nerve paralysis. In two cases, no change was noted over a period of 2 years. Eight showed moderate improvement, which occurred more in the extraocular movements than in the pupillary size and reaction to light. In one patient follow-up could not be carried out.
Although there were no uniform characteristics in these cases, the three summaries in Table 1 are representative.
Discussion
Cross, in 1948,1 described pupillary changes in oculomotor paralysis in his lecture to the Royal College of Surgeons in England, and emphasized that orbital injuries were a frequent cause of oculomotor palsies. Altogether he described 11 cases of third nerve paralysis, of which eight were complete and three had only inferior division involvement. In the majority of cases there were associated injuries of the orbit. Cross also mentioned that variation in the shape and size of the pupils is common after head injuries, and this may be either the result of direct trauma to the globe in which a small rupture in the pupillary margin of the iris is often found, or the result of injury to either the optic or oculomotor nerve.
Hooper 4 described 12 cases of oculomotor nerve paralysis. When the direction of the blow and site of impact were studied, it was found that all the patients except one had sustained a blow in the central frontal region. According to him, the oculomotor nerve lesion is usually in the orbit or in the sphenoid fissure. In seven patients, multiple fractures of the orbit were present. In only two cases was the lesion attributed to brain stem involvement.
Rucker, 6 in his paper on the paralysis of the third, fourth, and sixth cranial nerves due to various causes, described 51 cases of oculomotor paralysis due to head injury. Details of the accidents and the site of the nerve involvement were not given.
G6raud, et al., 2 reported two cases of third nerve palsy due to direct trauma. In both patients the site of trauma was the temporoparietal area. They emphasized the relationship of the third nerve to the posterior clinoid and petroclinoid portion of the tentorium. At that point, the nerve pierces the dura and lies lateral to these structures. They have shown that paralysis is acute in onset and is caused by transverse movements and sudden tension of the third nerve over the lateral part of the posterior clinoid and the sharp border of the petroclinoid ligament. Keefe, et al., 5 in discussing paralysis of the third nerve in trauma cases, attributed its pathogenesis to the sudden displacement of the oculomotor nerve and resulting loss of conduction. The other mechanism described was a tentorial herniation and stretching of the nerve, which is, of course, well known in cases of supratentorial lesions.
Green, et al./described 14 cases of oculomotor paralysis in which the trauma was the responsible cause. The left side was more affected than the right, and the trauma was direct and nonpenetrating. They described the mechanism of the nerve iniury in the same way as Sunderland and Bradley. 7 In all our cases, the diagnosis was made on the basis of the following three factors:
1. History oJ Immediate Onset of Pupillary Dilatation. Onset of oculomotor paralysis was regarded as immediate in most of the patients because there was an accompanying note from the local physician who had seen the patient at the site of the accident. This is an important point in differentiating pupillary changes secondary to an expanding mass lesion, which appears later and progresses.
2. Improvement in the Level oJ Consciousness. Again, from the local physician's note and observation of the patient in the University Hospital, it was clear that all of our cases showed progressive improvement to the level of consciousness. The patients were closely observed, and vital signs were recorded every 15 to 30 minutes for the first 48 hours. Most emphasis was placed on changes in the level of consciousness. On the other hand, the level of consciousness with a mass lesion gets steadily worse.
3. Stability of the Vital Signs. Almost all the cases showed stable vital signs (blood pressure, pulse, respiration) and progressive clinical improvement. This, of course, is the opposite trend from that of patients with mass lesions. All of our patients were managed conservatively except for one in whom an exploratory operation was carried out immediately, and a 2 mm thick subdural hematoma was found with marked contusion and edema of the brain. If there was any change, such as deterioration in the level of consciousness, an angiogram was done to rule out the possibility of an intracranial mass lesion. This was done in one case in which an angiogram was performed 6 days later, but no expanding mass lesion found.
